Tryptic cleavage inhibits but does not uncouple Ca2+ATPase of sarcoplasmic reticulum.
Sarcoplasmic reticulum Ca2+ATPase is cleaved by trypsin at two sites, T1 and T2. Cleavage at T1 is complete, whereas only about 50% of the Ca2+ATPase is digested at the T2 site. In the absence of Ca2+ ionophor, Ca2+-ATPase activity of the digested enzyme remains virtually unchanged. In the presence of Ca2+ ionophor, however, the calculated specific activity of the doubly cleaved Ca2+ATPase is decreased by about 40%. The decrease in Ca2+ transport activity is much more rapid than cleavage of the T2 site, and could be correlated with an increased leak of Ca2+ from the digested vesicles. We obtained evidence that this leakiness is independent of the digestion of the Ca2+ATPase itself and is presumably due to the digestion of some other components of the sarcoplasmic reticulum vesicles. Examination of steady-state phosphoenzyme levels resulting from phosphorylation by ATP and Pi, or dephosphorylation by ADP or ADP/EGTA revealed no difference between the digested and the undigested Ca2+ATPase indicating no change in the equilibria caused by the T2 cleavage. Analysis of the substrate concentration dependence of the Ca2+ATPase activity also led to the conclusion that the digestion at T2 reduced the Vmax of ATP hydrolysis but leaves the Km unchanged. The above results are consistent with the model that cleavage at the T2 site reduces the turnover rate of the Ca2+ATPase reaction cycle by about 40% by slowing down or altering the rate-limiting step without affecting the equilibrium constants of the examined steps. We found no evidence of true uncoupling of Ca2+ transport from ATP hydrolysis correlated with cleavage at the T2 site.